Decreased ABCB1 mRNA expression induced by atorvastatin results from enhanced mRNA degradation in HepG2 cells.
The mechanisms underlying atorvastatin supression of ABCB1 gene expression, at transcriptional and post-transcriptional levels of ABCB1 gene in HepG2 (human hepatocellular carcinoma) cells were investigated. Quantitative real-time PCR was used to measure mRNA levels, as well as to estimate the half-life of ABCB1 mRNA. Western blotting analysis was performed in order to measure protein levels of ABCB1. Electrophoretic mobility shift assay (EMSA) was used to evaluate interactions between protein(s) and ABCB1 promoter region. Exposure to atorvastatin for 24h resulted in a dose-dependent decrease of ABCB1 mRNA and protein levels, which was not abolished by addition of farnesyl or geranylgeranyl pyrophosphate. After removing fetal bovine serum from the media, however, ABCB1 expression was decreased by 2-fold in either HepG2 cells treated and non-treated with atorvastatin. Addition of cholesterol to serum free media abolished this latter effect on ABCB1 mRNA levels. In EMSA using a 5'-end-labeled 241bp ABCB1 promoter DNA fragment (-198 to +43) as probe, the binding of the proteins to the probe was reduced by NF-Y, but not changed by NFkappaB, AP-1, and SP1. However, the NF-Y binding activity was similar in control and atorvastatin-treated cells. mRNA stability studies revealed that ABCB1 mRNA degradation was increased in 1, 10 and 20muM atorvastatin-treated versus control cells (half-lives of 2h versus 7h). Therefore, evidence is provided that decreased mRNA stability by atorvastatin treatment may explain the decrease in ABCB1 transcript levels.